Pharmacological inhibition of excessive collagen deposition in fibrotic diseases.
Excessive accumulation of collagen is a major pathological feature in diseases characterized by tissue fibrosis. Although several therapeutic approaches have been attempted in such patients, currently no treatment modality would specifically reduce collagen deposition in tissues. In this paper we discuss the mode of action of compounds that interfere with collagen production on the posttranslational level. First, structural analogs of proline, cis-4-hydroxy-L-proline and L-azetidine-2-carboxylic acid, which are incorporated into the newly synthesized polypeptides of procollagen during translation, prevent the polypeptides from folding into a stable triple-helical conformation. As a consequence, the nonhelical polypeptides are subject to degradation by proteases, thus leading to reduced deposition of collagen fibers. Second, several naturally occurring amino acids, polyamines, and their structural analogs prevent the removal of the carboxy-terminal extensions during the extracellular conversion of procollagen to collagen. Because the precursor molecules that contain the carboxy-terminal extensions are unable to assemble into functional fibers, collagen deposition is again reduced. Further development of these and related compounds, with appropriate tissue targeting, could potentially provide us with novel means to reduce the excessive deposition of collagen in fibrotic processes.